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(54) mmo&mi *m#&ai<»vmf3& 



(57) [W#J] 

[bwi &gkit&tym^zf&Mftm$:m^^x. 550 

J*«(cWA£tT 3o 

1 2±(cifc{fcS£**T-/*£^;** 2 1 HMl, 
ffi»coi%ftK2 0£fl2j*u comics - y yyugwftfcftg 

1 0-2 0 0 ppm (KSHfi) iSs/3D LfcfifcttifiS 

«A$n/i^ofc»*^r^^or^#Bias^tft3i-^ 



I 1 -\ 2 0 



(B) 



CO 




-1- 




(2) 

/ 

^SSfttoa^Ji^/ifciiftHW*:??^ iiri:J: =9 buss* 
£ SSsSslli & fb $ o X H i . 

[If 3ft il 2 ] ^ <: 

Hftie^fi mmmm^m mtcmm f k & i** 1- o & « 

JR TciR /^ffi L T $ ix 6 iftlE&JR 7c 3s ^ g L 
$g 0 e B ^^^?T^-t-X^>, 

Si^fb^ft^ilxIiL-CFe, Co, N 
i, R u , Rh, Pel, Os, I r , Pt, Cu, Au 

^M^tcSA^n^-^JRTC^coRS^, 1 :■' 1 0 ,6 at 
oms c m" 3 ^- 5 x l 0 ' 9 atoms c m' 3 o w t 

[SS*3S7] IMWM 7!rMi«*JS3iC*3^T, 
[S»*3I8 ] g»#JS 1 7&^«*Jl3(cio^r, 

ir ±£fctt&±omitf*mt>tiz> - 
im#m\ o] is#js 1 7^i##if 3icio^-c, 




^^^8 - 7 8 3 2 9 

[000 1 ] 

fflv^c*W»KBcom«*Efc!cBa^^o 
[0 0 0 2] 

/J^^iltt^, liOTFTJl gffi 
[0 0 0 3] TFTlC*iJfflAnSsSII»¥W<*<t L-Cfi, 

^ ^ 9 Pois* ; *>5o t f t ^#t£fa±£?#a 

[0 0 0 4] L^L/jr/T^ ^D^licj: SSfifkii, 
?aS^6 0 0 c C^_b«?a/t-cl 0B#p B 1J^±W»#m$r»{7 

w«ESfl^«fi{cfflv^ibix5=— 7 0 5 9 .^/7 x 

[0005] i^mo^m *%im%hom$t\z.£\% 

[0 0 0 6] XtEoo J: ot£'&BLt£7tm (SalfkSrflftS-r 
(b(c^^^v?^A^.fiJffli-n(i*J:i\ x'-7^iu 

[0 0 0 7] LfrLfttfb* ±fc(0£?t£7cm&¥m# 

[0 0 0 8] III*,, ±fecr)^-y>r/L^cn^^ B fb^^g-t- 
(±^fir-*> 5 , fk L ^i^^^ fiffi ^ * 
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(3) 



£ff$¥8 - 7 8 3 2 9 



[0 0 0 9] ^vtr^*&m5tmt LfctaV^fCte 

6o 

(2) *£ficolH8frR$§£fi, -^'^|ALf:ii/^ 

( 3 ) mm&x— y t a ~#ihm&m!m±.izrfim l 

[0 0 10] ±f£^rl^^, ^Xv^liaotiA 

[ooi i ] #&smmm<nmmj5:m<nwcmiRm<n- 

A-r^&r^ LTti, mmm&mi?z>z.t&x~g*>fi^ 
mm&nffl'm&tm< , ^«7C3!i^#AS^)K«icMiw 

[0012] 

(1) &JS5c«wa«r*J»L-CWAL, -t^S-rft'JME 
(2) 

(3) *(c.fijffl-r£> - <t£BffJ> LfcSfittS5g 

[0013] 



&JR5c*£r»LTl*»£-t*:*XS£. to^^UOV 
* fc(±*K!H£-fY - «t ^ * 9 ifflK** KESRIS &*SS 

[0 0 14] fthco^^OffifiScfi, ^HHT^*lg|w^©Ic 
[0 0 15] ft!i<7)^^(7)«Be(i, ttftiiSrttoIlfi 

fc&mTc^&mi'X&ftztiit mm* * <b s« i- w-n & % 

20 [fil(CjSAj««>£:trh)-4-XS^, ^StSli^iatt 
[0016] *|g^W«^€r«ffl-r5 w tizX^XlJXT 

( b ) SflS t # B S B SafffllSiwf?® t ^«ftfc Lti >rw:£\ 
^JBTC^W^faWSlR'^agASH, Srffi^ic^ctS^ 

jo (c) # B B B w^^^^Sf^^^-ro^m7E^7>^(c^ 

&Stc3?^«A-C# Oo 
(d) ^ ^ffl^T, iHRWic^JR7C3RSr*A-^5z 
^JaTclg-SrWAL/ifflWA^^gTC^^WA 

[ooi 7] n&mm&m±ic&&it&to&+z7cm& 
iz&£^tzmmzm^%37mkLx&, mmtLxA 

[0 0 18] ^Ja7C*^^tf»«^: Ltd. ffitti§«T- 

&>&7K, t^=i — ^. 'fe. "T > ^^ryj»6jS(^iifc Loo 

[0019] $&Mh LT^7^^fflt\ ~ CO^-y^/i. 

^rffil4®«t(-**-ti:^t&^. ^ v -r A(i^ -y ^/ufb^^ 

«=.. y ^A, mt^-v^^. mt~ytr^. mm-** 

/u, BKR— y-Jr'^, tifkWt— y *r — y^r^T^i^r^T 
50 irh^-h, 4 - •> ^ a v-/t-ilg$ — y ^/u, ISffc — 
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5 

[0020] -ztc&mjtm&^tsmmt it, mm&m 

[0 0 21] Z(0^it=- -y ^ilny-JryUfb^.t L 

[0 0 2 2] *fc^JS7C3B^$W$i*:fcSfffiic^ffif§i± 

@ ?£te#J i i ^ tf> ift & * ® ± ic s&ffi 1" S co T* fa J: i 
[0 0 2 3] ftijc*at = y^TOffll^»^ 

[0 0 2 4] tJLhai^fcWi. ^JRTciBr-feS^y-ir/w 

ft±\Z.mm\^X\<^.£< k fa, -^/i^teibo^fi- y 

[0 0 2 5 ] /^^^ixG^iifi, ^M^tlff > LT- :y 
[0 0 2 6] ^ a H 0 fblrMt5iI%f > Lt^^y^ 

7i^6, :w^ft i o o A^To^m^mtmziz-? 

zkx\ m-izmm&mft^zzkfrxzz* £tz, ft 
[0 0 2 7 ] ^i:LT2-xfy^f-y^ 

[0 0 2 8] igfiStw^ ■£-fr§^Jg7C*«OS(i, ^co^tfe 

Mtii!:^LT2 0 0 p p 1 p pm, if * L< 
rt50ppm-lppm (fMI) .t-T^Zt^m^ 

[0029] i.fc&mTtmnmm^izteiTZi&miz. * 

6) ^Uio l6 -5xi 0 ,9 atoms c m- 3 kte%>£ o 




(4) *#BB3I8 - 7 8 3 2 9 

r-c^oo ten. *mt®&*iztei7 z&&7cm<»m8[tis 

IMS (2&^>^fcrf:£) T-^fE^JxSifH^fif^l t 
[0 0 3 0] ^^^^^^/^/-f^^ii^B^Jia 

/0 H e BfiScS$rtT^^-r - -t^T-^^o - £03£iyI<o@^-i£Bl& 
[0 0 3 1 ] *fc-^«^f^(cftfi^fi^ff/j:^n^ffl 

20 [0 0 3 2] ^f;:wi^ic^f L/:Iigclj:, 2£ 
*tt^J*ft^Ifil *2 o "C ft- # L X ^ § w -C, 

&&ufrr-£z*r v -r 'J? ft < -r 

[0 0 3 3] .^SgWCjo^TIl, &mit^k Lt^ -y-y 

Co, Ru, Rh, P.d. Os N tr, Pt N C u . A 
30 u /j^£bilfi*n/-c— MS t(ifflft«-3B^7C3R«:fflt^ r k 

[0 0 3 4] Sfi. ^K5cil5<^WA*?fe^, fcmm^-r 

x. fi\ &m tc^ =Sr * /v fc'^S ft; ^Pfe'fk^ ffl ^ S 

[0 0 3 5] *|g^iaotflbix/:^ B a ttSiI^ffl 
i»5 ^ <ticJ:or, PN. Pi, N I ^c<oifccnm%fr)fg 

k fa i ^Tvm&mw&mF&^z^m&m 

li, jWRh^^v'^^ (TFT) . b\ *ir> 

[0 0 3 6] 

[0037] ^mmmx-a, ^^it^m^-r^^mjtm 

50 ^^l^it'^to, *^J6W(c*3i^-C(i, Sffii 
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eJSlOOmmXlO 0mm^f5 o 

[0038] itihnmmm&y? x-^c vd^ 

f- PCVDiSfelcJ:ot*fi»S3BR«: l 0 0 A - 1 5 0 

ctot^SSISIl 2&1 0 00Awf$!c*It 
o„ (HI 1 (A) ) 

[0039] tit, r^ft&tfg 9 r& < 

7 ■y^.40 ! S*rtft\ ^f&Kffcfflll 3^10-50 

tSiX'rio* r^PttfkJRl 3cOfiKIR*fei: LTii, 
[0 0 4 0] Z(D?&itm\ 3(2, fii<n~-v'rfr$:<£/vti 20 

kfrx%te\*\ 

[0 0 4 1 ] o^'tc, 

fb£l 3fiOfIIC2m liTL, 5 »Pfl»» 

-tZo ^Lt7>eT-^ffl^t^t ! >K7^ (2 0 0 0 
rprru 6 0W £fT9 0 (0 1 (C) , (D) ) 

[0 0 4 2] mmtgm t Plz.&tfz>-*y-y>u<r>m8£U* 1 

p p m^LLSf £ L< ti 1 0 p p m£JL±T-*>niS*Hffl(C/j: 

h /n v^fR^jD # mM&mmzm * * h m& , »f ti» 1 

[0 0 4 3] ;w-7>r/uilic/)t^li^, 10- iS 40 
1 2(^^®ic^A-l^^A^W^<oM/f:^^^^^^ 

(cte«u feftft^riAS-r^r 1 t£&* -com 

[0 0 4 4] ±IES?ffi«^Wfg, 5 #P B 1^0O#t$££{£ 




- 7 8 3 2 9 

T't5^ 9[i>±£tcfflWm*ltmm<»m8tX'JhZ 
[0 0 4 5] rlT, JJO^Icjfcl liffl^l 3 !: 
i3l^T5 5 0a, 4f^<7)#D£A&JI£ : fr9 0 roO&aL 

[0 0 4 6] ±l£OaD*SteJifi4 5 0"C~ 7 5 0 c CcO?£ 

fc, 6 o o&^x±t-t^ymmt Lxmi^x? 

4 5 Ot^ 6 0 Ot^eiftf 9 I i^Ws L 

[0047] zzvitm&Mm&ffom&xiLfrtf* nu 

U — if— #£fcf±&*/>!«^^^ 

»«&St^tSJc^ — if— 5fe^fcii»jt&ra#t 

S 0 IZT'^rftDS^Iifj:, 4 5 0T-7 5 0 

X;, ^^^^^I^^^%^S^bfi*4 5 0 ? C-6 

[0 0 4 8] .^HSEM(c*si^r{i, #fiRSim!£-h(-::& 
«7C*Sr#Ai-6*«fe^:^Lfc^, *al«S*ll9T(c^ 
JR7C*Sr«A"f5^ffi?:SfflL"Ct <tt\ ' Wti-g^ 

L /j » t c 1) a Sft 5a S ^ J ^ - if — 7c oo bb »t ^ -tf x. f i* i: t \, 

[0049] mm&\2) sa^iic^t 

.1^^^ <C *5 l>t, ^y/r/u^r iHR W A^t" -6 Ac ^> (/> 

■v^ ^ ^a9:{to^J{c[^-ro 0 ^r*WiC(i, i 200 Aco 

[0 0 5 0] 0 2{c*3l2S0»licJo(t5ff»XSco«li&^ 
^-T 0 , ^7 ^StS (^~=->?7 0 5 9, 10c 

m£j) 9 ttez>m{t%tmm2 1^1000 am 

±, Iltftl 2 0 0 AoO^^iC/jt^-Toc CoO^fb^ 
[0 0 5 I ] ^ LXmi£<07* h l J V — '/II 

laot, ^^>-9-^>-'^->(c^fb^^H2 i&'<— 

ttr*^V^fb^^l2 0&/*JR-r5o CCO^fbii^Bf2 
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\t2 0-5 0 AaS^%x.biXS (0 2 (A) ) „ ft. 

[0052] -co^{cio^r, nag^] t i o 

0 p p m<D~<ytr&&$mLtz&£m&&i&& 5 m 1 «T 

X*o 0 r p mT* 1 OtycD^ \^>=t— r £rtrl\ g-tg^@ /0 
£WcJS-fc7kR&^/*£-fro* e >b:c - (OVtBt 5# 
f B l{^L/':fi^t i t-^ffil>t2 0 0 0 r p m , 60» 
co*fcf> K7^ ~r'nf 9, " co&lSMi, ^et-±lc 

<fcl/\, (12 (B) ) 
[0053] ^1X5 5 0^ (^3f#[l*0 . 4fl#f»JcO 

S«/^ib*B12 3T*^*ix££ — :v5r/U#*A£ 

(C) Mio^T, 2 4^^y^^^il^^A$n^ B B B {b 
^ff toiXitSSMcT-*> 0,25 tmXfaiz.m&ikfcft toft 

[0054] *mmmiz&\,*x* mm»m. &ftmm% 

( C ^3 1 1 S - y - 5r <7) jft St £ f£ Sc <? ^ H "Cffl A fl£ "C & 

it, 1 ■ 10 l6 atoms cm" 3 -5x 1 0 ,9 atoms cm" 3 30 
<niamftk"fZ> z Li\ Cixf+, lxio ,6 at 

oms cm- j TO»it'#)5i, .saft^ajs-^oa* 

^r1#5Z-t^T-^-r, 5;- 10 l9 atoms cm* 3 ^lfi0» 
[0 0 5 5] WJias-ifcJ: ^(C^h/j^SL 

[ 0 0 5 6 ] ^HSa-M(ciolvx«i, - 7^^« 0 0 0 fi 

So torn. &mKm&mfcmzmx^ztzft(/>-^x?tf 

WxfoZfrh. Wl & T- tr > * — s i- CO ft I v U W X &> o >! t 




gfffl¥-8 - 7 8 3 2 9 

/0 

ISI X& » & £ it * -tr M £ m ^ X L J: \>\ 
[0 0 5 7] mfc&\3) ^HJS60i|{i % ^.^7r^'Cco6 

[0058] r^^xgfi, hjisct i £tzt*nmm2 r-^ 

Lt-o^t m&XcbZ, ifc, ^^^a ^'LfzT 

-r — ^r^i^r ^T!r -rri { J: t \ i /i r =r — &m'^tz. 
[0 0 5 9] ^T^f*W^*f**r»^-4-5, -s/ 

[0 0 6 0] £tz, T/l> = —;\,kLXl*^#S—'i'&m 
^" h -y ^r/^^^^l^^ L "C 1 0 0 p p mC^oJ: 
[0 0 6 1] ^LT - W®K*r# H %WS*ll^±^^-fii^- 

5 0 «*5, ^nm&mmn* mitmm^Tmm (200 

OAi?) ^fl^iS^iXitl 0 0mm^(O#7X|IiiCl 
0 0 0 A T'/y c V D?£t'M L f: t WT'^ 

[0062] ±mt&nmmm±.^<r>mm&>m*sit* m 
mm 1 ^mmm2(D7kmm$:m^tz%k-££ *) , '>*e< r 

^V^C ^tCig[g-ro 0 ~ - "CJi, 1 0 0 mnrftoOffiJW-- 
.tt L, 2 m 1 <OrBT>"^-5o 
[0 0 6 3] ^LT\ -^^tS|-C5 »r B 1l*^§ : 

5 0 0 r pm-Cl ^iHlfi^-fr^ "cO^fi, 550 

[0 0 6 4] [HlfeCT4) .*HJ5S0i|l*, ^JStc3B-Cc*)S 

[0 0 6 5 ] . *Hffi0»]M:riC*"O£. fiS..<t LTQ. 1mo 
/^Oppm^/^J; 9(C, t»5fc U 

[0066] [*ffii?»i5) *.mis(5»]i-*5v*-cfi, rn&m 

2 \Z7Tt-T J: 9 - y yyv Srig4R6«j(C2SA L . -cco^^/^ 
*b«*fi (»«ic¥ff3!j:*ifi|) (c^B B B ^^L^fii^'rffl 
^rSff-'^ ^^r^^-r^^J^-^^-o z<n£ 9 



-6- 




(7) 

// 

a^fctiSft-as-nr^r Victor, **y 

[0 0 6 7] .*H8a0i|lS, ~7 f J 7~ s % ~f~? V U ^^00®^ 
1 ^^L, TF.OS (7h7'X^v'.y7» t 

0 0 0 A w«fk^*wTlfil« 202 £ff$/#-r 
[0 0 6 8 ] tit, /7^CVD^f;!iMC 
VD^iaoT, 1^ 5 0 0- 1 5 0 0A, #Jx.(i*l 0 

0 0 Aom& ( 1 so <D#&nmmm2 0 3 

o Q mcmtfctbicmz 5oo-2oooa, ^j^ii 1 0 

0 0 A<D£{fcSr*!R2 0 5 ^^CVDteCiot 

[0 0 6 9] fit, g£{bi£lilil2 0 S&jSJRttt-^* 
f^/LT, #&Bff3£«(7>«EiSL£*«2 0 6 ZBrft-t 

[0070] * Lx&£kit%&m^%<km5cmx'fo&- 

^i^i^^ic^ft^^ y T-'W^f 1 0 0 p p 

[0 0 7 1 ] Z WSL S*#H^tTr-4 5 0-600 

*JR^I*ttLfc««2 0 6£EiJ5g/££: Lt, *9tvT$ 
Oo Zff>«*|fi]^ <Ott*fiR««i, 2 5 ^ mgfefcoo 

(111) ta^fat&^z 

£;MtiS£ixT^£ 0 (H3 (A) ) 
[0 0 7 2 ] tfclC LTWffiLT^S^fl:^* 

^no^fb^t)f^l0#^r^^TOo tLt, 313BIR2 0 4 

Jff!Jj£2 0 8^ffMt6 a 

[0073] ::t, Hi 3 (A) co 2 0 6 -c^nfcfi 
ttli, -*y/i^i£ffiWA$ftfc**t*&'9, =-y-y/u 

t, ^mm&nz^^xn, *§tt»2 0 8 tc^j^t, zix 50 




W8- 7 8 3 2 9 

^ co - y y ^austo m 1 »a«c/j» ^ + * jf$/smj# > m ^ 

b^t* J: 0 Mtoo 

[0 0 7 4] ^^^CVDftlliO. y-f b 

*6*«t L-C«ffi^o»ft^3BIK2 0 9^1 0 0 0 Acn 
f^i:Mt6 0 (S3 (b) ) 

[0 0 7 5] y >^f£ic J;ot . 

J|^ 3 0 0 0-8 0 0 0A, W^lf6 0 0 0AO7y^; 

(0. 0 1-0. 2 %co^#> ^<7^£r-a&0 £• 
)5£It6 0 r Lt, 7/'^ Ailg^*— v~ L 
T. y>T 1 OWtoo (13 (C) ) 

[0 0 7 6] $<bM. ZO7Vi-*~£ACDffl;ffic0:ge£r 
BHSKffcLt, fcSi^gtffc^Jf 2 1 1 ^rff$^^-^ 5 zso 

-^Sfttt^ hSB2 l 0 4r»ffit Ltff^ »fe 
Xi&t&ikfaS 2 11 <oi?&fi 2 0 0 0 AtJbo 3 
z<nmik&>2 1 1 (i. »co>TM-> K— t">rxg(ciot * 

o Z tfcXZ % 0 (S3 (D) ) 

[0 0 7 7] K— Y?>?m (7>?X-' k— 

t a >^iri,#9) iictoT, mmmmm <y-*/K 

hf't hM&2 1 0 k-r:cnmm<nmikm2 1 1 *r^' x ^ 

tit, aes^wicN5»«s^f^^-^.^^ c: 

V (PH3 ) ^Diimi±^6 0 - 9 0 k V\ f?«J 

X.fl*8 0 kVtfo, K-Xili r-io l5 -8xio 
15 cm' 2 , 4 X 1 0' 5 c m- 2 .ii-£ 0 

NI©^«*2 1 2^213 ^rfi^iS^no, D 

TCOi§^(i^^-r X) ^fn^DL/lf^cDy-^m^ (."^7 

mSE£fc^9) ^(&^t5_ht^t^5o 1#lz, 
J^^JcoJ: 9C7^f^ K y ^ xcoiHiB^^J^t^T 
FT(cJo^t(ia«^iii»^?§StAtciM3RSSic:sa 

^n^cor*. h^riSft^zirfiW^t^Oo 
[0 0 7 8] u— -9-*— *coBAt(ci:otr 

/i-^-tT ?o U' — if — 7^ ir L t , KrF^^rv"^ : - — if 
— (i^^:2 4 8 nm, ^/^i2 0 n s e c) £rfflt^5 
/jv te©v-f-T'#)-otU-^. if— *:co,Baw^ 

f^li, mikfr 2 0 0-40 0mJ/c m 2 , 

0iJx.(Tf 2 5 0mJ/cm 2 tL. 2-10 
->a-yh, 0*1*1*2 -> a y kW*hT6o zcou— if— jfe 
coKWB*(cSt5«r2 0 0-4 5 0t:.SItl^DfRi-5 * h 
taot, ^^^ti^c-tirL^T (Hi3 ( E ) ) 

[0 0 7 9) m*X. m$ 6 0 0 0 A(Dm<tl£m%2 1 
4 &mr$$&&&}-h LtT 1 ? XvcVDfeliiotlFMt 
6o ^ b(C ^ t*> ^— r-^r > ta^/j:^ y 
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4 % KSI2 i 5£ffMu nm&w-mt-tz* o 

tcLXBf&£fttz¥ffi±[z*s<*y?&ic£^X&£ 8 0 
OAwg^ttKlTOl) Zf&mL, Zi%£.'<? 
--V / /LtIitlS2 1 6 ^rffMt6 ; 
[0 0 8 0] tLt, Jf P^fitf^ 214, 215i:3> 

h* — 'i»&mi8.LX. & JEM'S-, B*Jx.tf. mt 3 ?-? 

2 17. 2 1 S&Mf&-?2> a 1 SUE<7>*iRf£ia 

It'3 5 0t, 3 0»wr = - /u^rtf l-\ TFTf**t 

oT^t^vm;^ xcniij^tHjsg^^-r^, (H)3 

(F) ) 

[0081] [.^jfiW6] ^mwm\±7 v y 

-n i 4 cor ^ f ^ v h y / ^Sto^iif it 

[0 0 8 2] ilCiol^, 6 1 fi#7*gffi"C-fc*) % 6 

mz.{t^B <^^mm^wm^rix\.-^ 0 z<omm<o 

— o ?izt±*4 7f> LtTF TdSiflKSJx 

2T'«fe5 0 ©*nittc6 3 <h K7>f.^— S«6 2 ttilB] — 
[0 0 8 3] K5>>f ./<-figttc6 2 {CgEg $ *l 5 T F T it 
£ f- . ili^m^c 6 3 icfiSB £ ix 5 T F t (iU^m^^m 

sat) ^m--.&mk ztiz* dium^ 

6 3iClE®£ix5TFTI;i, 1 3 C.^f T F T 
[0 0 8 4] 

[a*] &mfcm&mALx\&ux&^mx&M i {t£^ 




(8) #f^8 - 7 8 3 2 9 

[ii] usscflcoxs^-r 

[0 2] ^ffil*J<30lfS£^i% 

[13] ^*SWwmS!lXS€r^-i-o 

[0 4] mmmcnmf&z^'t* 



1 


1 • • 




1 


2 • • 




1 


3 - • 




1 


4 • • 




1 


5 • • 




2 


1 • • 




2 


0 • • 


• • mtmmm 


2 


0 1 • 




2 


0 2 * 


• • TJftJR 


2 


0 3 • 


• • m&m 


2 


0 4 • 


• • mmm 


2 


0 5 • 




2 


0 7 • 




2 


0 8 • 




2 


0 9 • 




2 


1 0 • 




2 


1 1 • 




2 


1 2 • 




2 


1 3 • 




2 


1 4 • 




2 


1 5 • 
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